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THE LOW RATE OF SUBATOMIC ENERGY
LIBERATION

It is a little too early, however, to speculate on the pos-
sible technical and economic consequences that would flow
from the tapping of subatomic energy sources. There is, o(
course, no doubt that the energy is there, but, as we have
seen in previous chapters, its liberation in the* processes of
both spontaneous and artificial transformation goes on at
such an extremely slow rate that very sensitive physical
apparatus are necessary in order even to detect it. In this
respect the ''nuclear reservoirs" of subatomic energy may
be compared to a vast elevated lake from which the water
is leaking through a small channel at the rate of one drop
per week. There is no sense in installing a large water
turbine here until the way is found for opening the chan-
nel much wider and letting the available water flow out in
a powerful stream.

In order to see whether such channel widening is at all
possible in the case of subatomic energy sources, we have
to discuss in more detail the various factors governing the
rate of nuclear transformation.

THE PROBABILITY OF A CHARGED PROJECTILE'S
HITTING A NUCLEUS

Suppose we send a nuclear projectile, such as a proton
or an a-particle accelerated to very high energies, through
some material, the nuclei of which we intend to bombard.
What is the chance that our projectile will score a head-on
collision with the nucleus of one of the atoms in our piece
of material? We know that the diameter of an atomic
nucleus is about 10,000 times smaller than the diameter of
the atom itself, so that the target-area of the nucleus is 100